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What is Nebraska's Vision for Science
Educatione

Authentic
Learning Science for
ALL Students
Active & Problem-
Engaged Cultivate Nellilale
Curiosity
Critical Confident
Consumers Learners




- { “...by the end of 12th grade, all students
et | have some appreciation of the beauty
) and wonder of science; possess sufficient

‘ » ol knowledge of science and engineering
to engage in public discussions on
related issues; are careful consumers of
scientific and technological information
~ |l related to their everyday lives; are able
| _~C @ to continue to learn about science
.. outside school; and have the skills to

/ enter careers of their choice, including
. (but not limited to) careers in science,

: engineering, and tfechnology.”

Y ~A Framework for K-12 Science Education (NRC, 2012

‘f.’b y p. 16)




Why is this Nelbraska's Vision for
Studentse

Application of
Equity Knowledge
Transferable Skills

Achieve Scientific
Literacy

- Prepared for Future
Everything is Challenges
Connected

Prepared for STEM
World Citizens Careers
I
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Why It’s Time for NEW
SCIENCE EDUCATION STANDARDS

Science education needs to
keep pace with the changing
world around us'

.‘, 511

"?f

We've made major advances
in science and technology

We know more about how
students learn science

Our nation’s workforce needs people with STEM skills?

2014-2024

STEM jobs comprise
20% of all U.S. jobs

is expected to
grow faster than

. A7% —
vv EN -

S300K

STEM majors earn
S300K MORE
than non-STEM majors
over their lifetime

Science knowledge has an
impact on the daily lives
of all Americans 3

Science and technology helps us
fight disease, protect the environment,
and find new energy sources

Students are not prepared
for the future *

. . [¥)
In 2014 only about a third of
high school students who took the

ACT test were ready for
college-level science



https://ngss.nsta.org/Documents/ngss_infographic.pdf

Nebraska’s Science System Claims

Students can demonstrate the scientific literacy necessary to be civic
minded decision makers and demonsirate readiness for college, career,
and lifelong learning through application of science and engineering
practices and crosscutting concepts within and among the disciplines of
science.

Critical Consumers of Information

Students can gather, analyze, and communicate information from multiple sources
to use as evidence to make sense of familiar and unfamiliar phenomena and
problems.

Interconnectedness of Science
Students can make connections between disciplinary core ideas within the physical
science, life science, and Earth and Space sciences domains, across multiple

science domains, and across mulfiple content areas (such as mathematics and
English language arts) to make sense of familiar and unfamiliar phenomena and
problems.




0BSERVING, POSING QUESTIONS, DEVELOPING MODELS TO EXPLAIN
MAKING SENSE OF REAL-WORLD REAL-WORLD OBJECTS OR EVENTS

OBJECTS AND EVENTS (PHENOMENA) NN
H OW ~"ANY CRITIQUES
\_FROM THE CLASS? /

WHOA! WHY DOES MY HAIR t O d ay IS

STAND UP WHEN I TOUCH

THE MACHINEZ

“WHAT'S YOUR

students "-?Y!"?f‘ff' i

learn
SCIENCE

MEANWHILE, IN MS. STURGEON’S EARTH SCIENCE CLASS,
CARLOS EXPLAINS HOW SOME MOUNTAINS FORM.

PLANNING AND CARRYING OUT
INVESTIGATIONS AND ANALYZING DATA

P T \

"HOW MANY MEASUREMENTS \ 3 FROM DIFFERENT
. SHOULD YOU MAKEZ -~ \ AREAS OF THE POND,

Learning -l

IN PHYSICS CLASS, JENNY CAN'T WAIT TO
INVESTIGATE WHAT MAKES HER HAIR STAND
ON END.

7 WHAT DID WE SPECIFY IN

OUR INVESTIGATION PLAN?

about

DESIGNING SOLUTIONS USING
ENGINEERING AND TECHNOLOGY

. ot

DARN! I NEED TO
MODIFY MY DESIGN.

ks ‘ 1) 1
| -

e o S THE BLUE BALL
4 - 2 : STARTS MOVING AND
/I KICK THE
{ CED BiLe ) _THAT MEANS ENERGY WAS
9 TRANSFERRED TO IT.

SUCCESS! THIS DESIGN
SUPPORTS MORE WEIGHT.

AFTER MANY DESIGN CHANGES, DEJA BUILT IN THE GYM, BOBBY DEMONSTRATES AND EXPLAINS HIS IDEAS ABOUT ENERGY TRANSFER.
| THE STRONGEST BRIDGE IN THE CLASS,



https://ngss.nsta.org/Documents/ngss_infographic_2_v2.pdf

A Teacher’s Journey to Transition from 4

SCIENTIFIC INQUIRY to 3D TEACHING AND LEARNING

Shift #1: 3-D Teaching and Learning

Instruction should allow students fo...
Apply science content knowledge through three-dimensional
learning.

Shift #2: In+e€|r'a+ecl Science

Instruction should allow students fo...
Connect ideas across science domains by explaining natural
phenomena and designing solutions to real-world challenges.

Instruction should allow students fo... - - ‘ : /
N . ; T Mount o e

Use overlapping skills to investigate, evaluate, and reason

scientifically across disciplines. Phenomena

lsle of -
Three Dlmenswns

Use Phenomena to &ngade
Students in Three-Dimensional
Instruction {

Intedrate Science and
&ngdineering Practices,
Disciplinary Core Ideas, and
Crosscutting Conceptsin
Instruction

The Land Of . : Use Science and Endineering

] Practices to Actively &ndade
Scientific Induiry 1% Studentsinleaming



https://ngss.nsta.org/Documents/NGSS_Infographic3.pdf

How will Nebraska’s Vision be
Achieved for All Studentse

Instructional
Materials

Instruction
Assessment

Instructional

Standards Shifts




"We have a responsibility
to ensure that all students
have equitable access to
the education necessary
to achieve their full
potential.

A key aspect of this is that
all students receive
sfrong, standards-aligned
iInstruction.”

~Cory Epler, Chief Academic Officer
NE Department of Education




5 Features for a Coherent Science System

Grade
appropriate | IR
-

3D

Phenomena
& Problem-
focused

Engage
diverse
sense-

Demonstrate
science
under-
standing by
doing
science

Require
reasoning | IR

with -

evidence




Evaluative Criteria Comparison

Instructional Materials Assessments

Evalvated based on: Evaluated based on 4 Criteria:

: mg 1. Tasks are driven by high-quality scenarios

. Drive that focus onﬂ
Learning 2. Tasks require using the

« Coherence and Full Scope of the ﬂ

Three Dimensions 3. Tasks are fair and [EEHGBIEE

« Design to Facilitate Teacher Learning 4. Tasks support their intended targets and
* Instructional Supports and Usability purpose.

Classroom Culture that Supports | Equitable Sense-Making

Evaluated based on: « Students and the feacher value the

are engaqgec ' (1€
classroom activ WI
see themselves,.one

Nnd the teacher ¢
ers’ in the classroom

https://edreports.org/resources/article/middle-school-science-rubric https://drive.google.com/file/d/1G7Ff9jS9z2ZMkCPML16Y4Na3Ncf2X7jks/view https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener Final 9.21.18.pdf



https://edreports.org/resources/article/middle-school-science-rubric
https://www.nextgenscience.org/sites/default/files/resource/files/Achieve%20Task%20Screener_Final_9.21.18.pdf
https://drive.google.com/file/d/1G7Ff9jS9zZMkCPML16Y4Na3Ncf2X7jks/view

Instructional
Materials

l -
B =
Lo

“If we want tTo ensure

that all students--no

matter their zip code,

family income or

background--get what
they need to be
successful, we must take
a far more thoughtful
approach to curriculum:
the actual content kids
learn in school.”

~EdReports



How will Nebraska’s Vision be
Achieved for All Studentse

Science in All
grades for All
students

High-Quality Solving Local

Professional and Global

Learning
Collaboration Technological Problems

Tools




“For education 1o be
truly excellent and
equitable, high quality
curriculum anad
INnstructional materials
mMust be available
and implemented for
all students.”

~EdReports




“Implementing a new
curriculum — and knowing
when and how to adjust or
make modifications to
address specific student
needs — requires
professional learning that
enables feachers to
actually experience,
understand, and practice
with the new materials.”

~Learning Forward



"“When teachers invest
ongoing, dedicated time
to studying instructional
materials, they set the
foundation for transterring
their learning into powerful
lessons that can be
differentiated and
personalized to address
iIndividual stfudent
success.”

~Learning Forward



High-Quality
Professional
Learning

“Infentionally creating
INnstructional
Infrastructures that give
teachers multiple, robust
opportunities to learn
from more informed
peers, such as teacher
leaders, can change
both feacher mindsets
and practices”

~Spillane, Hopkins, & Sweet




Collaboration

“Creating space for risk
begins at the top of any
school system. Principals
must have space for risk,
so that teachers have
space for risk, so that
students have space for
risk. Permission to take
chances is essential to
an environment that
allows growth.”

~Michael Thorton & Cheryl Harris,
Edutopia
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Collaboration

Science in All
grades for All
students

"When students who
started the year behind
grade level had
access to stronger
INstruction...they closed
gaps with ’rhe|r peers
by six months; in
classrooms with more
grade-appropriate
assignments, those
gaps closed by more
than seven months.”

~The Opportunity Myth



Administrator
Support is

Vital for
Success

Take Action

X

.

e

Implement a process for the
selection and adoption of
high-quality instructional
marterials

Provide high quality
professional learning using
adopted instructional materials

Monitor implementation to
identify areas that need
additional support

Develop infrastructures that
support feacher collaboration



Take Action

Consider tradeoffs and be
willing to take appropriate risks

Administrator 3K Develop schedues hat
: orovide equitable instructional
S U pport IS time for science
Vl'l'ql fOr zczEnsure that quality technology,
equipment, and facilities are
Success provided

XCK Build partnerships with the
school community’s

shareholders, while advocating
for quality science education




Administrator
Support is
Vital for

Success

Take Action

Implement the use of
curriculum-specific
observation tools that
Include criteria for
classroom culture

Learn more to support
successful implementation
of Nebraska’s Vision for
Science Education~for all
students



Resources to Explore More

Nebraska Instructional Materials Collaborative

INSTRUCTIONAL Instructional materials
reviews, review process

ﬁAaLJiEerials matter for all fools & mformqhon, &

Nebraska students o confent-specific resources

MATERIALS »
COLLABORATIVE

wed org” 4 Compare Matetialsh#/Reports GEAIEE | Resqfifeat®imelill SAR. .. U reviews' research Ty brics
& evidence, review
WHY MATERIALS MATTER .
Explore our new interactive feature to see the research p rOC ess ’ p U bl IS h er
/ .~ responses, educator
- review team information



https://nematerialsmatter.org/science/
https://edreports.org/

Resources to Explore More

Learning Forward

50 Iearning?)r\/vard‘uﬂi‘l‘ :

'r-‘ . professional learning
N standards, research, and
resources

((((((((((((((((

High Quality Curricula and Team-Based

Professional Learning this report explores the premise that there's nothing more powerful
than great teachers skillfully using great instructional materials to

High-Quality

Sk moftivate and engage students in their learning. Three real-world
Team Based examples illustrate how schools and school systems are working to
b i W support teachers to skillfully use high-quality, standards-aligned
2okl . - X . .
¢ f‘ ( curricula, by providing teachers with the time and expertise to use
e 0 those curricula well, with a focus on team-based, collaborative

il learning. The report also provides lessons learned across these sites
' and action steps to get schools and districts started on the journey.



https://learningforward.org/
https://learningforward.org/wp-content/uploads/2018/05/curriculaPLequity.pdf

Resources to Explore More
ODenSciEd

OpenScikd is creating a set of exemplary,
research-based science instructional
materials that are designed for 3D science
standards, and are freely available. 6-8th
grade units will be available Aug. 15, 2019

Classroom observation rubric and
= planning document designed 1o
o —— support equitable learning



https://www.openscied.org/openscied/?
https://drive.google.com/open?id=1G7Ff9jS9zZMkCPML16Y4Na3Ncf2X7jks

Resources to Explore More

Task Annotation Project in Science

%l Achieve y Contact Us Newsroom Q

3-D Assessment evaluative
o R ——— criteria, samples,
annotated samples, tools
and resources

Task Annotation Project in Science

High Quality Instructional Units
SCIENCE W= High-quality instructional

- units vetted with the
Quality Examples of Science Lessons and Units EQU | P ru bl'l C



https://www.achieve.org/our-initiatives/equip/tools-subject/science/task-annotation-project-science
https://www.nextgenscience.org/resources/examples-quality-ngss-design

Resources to Explore More

NextGenScience

NEXT GENERATION

CIENCE

STANDARDS

resources for standards,
~_ ++ Instructional mafterials,

| communication, and
assessment

For States, By States THE STANDARDS ~ INSTRUCTION AND ASSESSMENT ~ PLANNING AND COMMUNICATION ~

EVALUATING NGSS DESIGN
UNDERSTANDING NGSS DESIGN
QUALITY NGSS UNITS
ASSESSMENT RESOURCES

STEM Teaching Tools

Teaching Tools for Science, Technology, Engineering and Math (STEM) Education

TOOLS

research practice briefs, and
STEM professional learning modules
for classroom assessment--
check out Practice Brief 2]

: ; Practice Brief 21
: 6 248l What school building administrators
UN M should know about the new vision for K-12
% science education

PD MODULES NEWS NEWSLETTER



https://www.nextgenscience.org/
http://stemteachingtools.org/tools
http://stemteachingtools.org/brief/21

Resources to Explore More

NSTA Position Statemen

| National o — | The National Science Teaching
Z@ Tesehing e ‘——“_— Association’s position statement
‘‘‘‘‘‘‘‘‘‘‘ Association Resources | Eeaing ’ for science that highlights key
Deome L emme e e responsibilities for administrators.
- e comtest et . Additional resources available
NSTA Position Statement i Mo““‘d“ At https://www.nsta.org/

The Opportunity Myth

@) TNTP civogine THE OPPORTUNITY MYTH

Research report exploring the question,

“How can so many students be

THE graduating from high school unprepared

&I’YI;HRTUNITY to meet their goals for college and
careerse”, resources and tools for closing

What Students Can Show Us About

ooty the achievement gap



https://www.nsta.org/about/positions/ngss.aspx
https://opportunitymyth.tntp.org/
https://www.nsta.org/




% Development Timeline

Operational

Field Test Spring 2021

Development

Summer 2019 ‘
NWEA ‘
Meeting ‘

April 2018 ‘ Field Test
@ ) Spring 2020
Visioning < Pilot
Nov. 2017 ® Spring 2019
o Task Force
o Jan. 2018
Adoption

Sept. 2017



% Development Timeline

Operational

Field Test Spring 2021

Development

Summer 2019 ‘
NWEA ‘
Meeting ‘

April 2018 ‘ Field Test
@ ) Spring 2020
Visioning * Pilot
Nov. 2017 @ Spring 2019
o Toskrorce USDOE
an.
> : Approved
Adoption Science Waiver

Sept. 2017



What does the
waiver mean for
statewide science

assessments in 2019-
20207

Field tests are used to
inform the process as we
move fowards an
operational test in 2020-
2021

5th and 8th grade students will
only take one science test in the
spring of 2020
- arequired field test aligned to
Nebraska’s College and
Career Ready Standards for
Science (NCCRS-S)
Districts will not receive results from
the field tests
. Mfest” the assessment
questions/prompts not “test”
students
2020 resulis will not be reported to
the public on the Nebraska
Education Profile (NEP)
2020 results will not be used in
AQUESTT calculations






NSCAS Science Pilot: General Information

« Approximately 10,000 student participants

« Each ftest was made up of two tasks and
associated prompts and student feedback
questions for each task

« 15 students tooks part in cognitive lalbs

« Uftilized Qualtrics platform fo administration




NSCAS Science Pilot: Constructed Response

e Pilof tfest included a few consfructed response prompts
o Asked students to write a response using evidence from the task
o The NCCRS-S lend themselves to these type of prompts
o NWEA's software is not currently ready for these types of prompts
o Will not be on the spring 2020 field test
e Currently, NDE is intending to include these type of prompts on the spring 2021
assessment as field test/operational items
o Inclusion is not guaranteed as much work needs to be completed to make
this happen
o Lack of resources may interfere
o Length of the test is a consideration
e Working on professional learning that would support this type of prompt



NSCAS Science Pilot: Takeaways

Gained information on item types, word choice, and
directions that influenced summer test development.
Obtained insight info student engagement and
perception of difficulty.

Overdall, the traditional item stafistics indicated our
approach can work.

Learned important lessons about accommodations.



NSCAS Science Pilot: Next Steps

« Working on email with additional information from

the pilot
e Annotated tasks

e More detailed lessons

 Data
e hitps://www.education.ne.gov/assessment/nscas-

sclence-assessment-transition/
e Pre-Pilot tasks are still available

)R



https://www.education.ne.gov/assessment/nscas-science-assessment-transition/
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e Testing the test, not students
o Districts will receive no information
p ° from the test about individual
Field Test students
o After administration, NDE and
NWEA will review the information

to see what lessons can be shared
with districts
e Census field test, expectation that all
Purpose and Use students in grades 5 & 8 participate
. oty o Maybe exclusion of certain
populations if accommodations

. . : are not ready
Pa rhCpohO N e Field test will occur in the regular
P m— : NSCAS test window
‘ ‘ X

T—




— 1 I
e Task-based and focused on a
phenomenon/problem
) o o multiple prompts, typically 6-8
Field Test per task
o All prompts are at least 2-
dimensional

o No standalone or 1-dimensional

prompts
Test Desi N e Reflects the proportion of 3-
dimensional elements (SEP, DCI, &

CCC) in the NCCRS-S

, ) e Allows for any combination of 3-
Basics dimensional elements in tasks and
prompts

e Working on graphs that reflect this

T—




O 1 I
e Number of tasks: About 6 per form
o 4-5 operational tasks
p o o 1-2 field test tasks
Fleld TeS'I' e Number of prompts: About 42 per
form
o 36 operational prompts, range of

+- 2 prompts

. e Time to administer: The average
Test Design students should complete in about 75
1 ) minutes

o Estimates based on pilot

) information
Leng’rh o Expect large variability
o NDE will communicate additional

| information with NSCAS Scheduling
/ N\ Guidelines

**These are estimates**

T ——
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e Will not be on the spring 2020 field
test
g o o NWEA's software is not currently ready
F I e I d Teslll for these types of prompts
e Currently, NDE is intending to include
these type of prompts on the spring

2021 assessment as field

U
. test/operational items
o Inclusion is not guaranteed as much
TeST DeSIQ 4 work needs to be completed to make
_ »

this happen

v o Lack of resources may interfere
Constructed o Length of the test is a consideration
Response e Working on professional learning that

would support this type of prompt

T—




Fie I d TeS'I' ° (I)tre“?rr:gype Sampler will be updated

o Mid December
o Based on Spring 2019 Pilot Test,
— but updated

. o Each grade will have 2 practice
Practice Tasks tasks
1 o Approximately 5 prompts per

task




e Enabled for all students
o Does not mean that all students
p ® need it or should use it
Fleld TeS'I' o It may not help all students, adults
should help students determine if it
will assist or interfere prior to testing
o Students will need headphones to

— use this tool
e e aoonhow o e
— ) o JIrE(\)/(élrSyone.needs to manage
e):pcegri?p;“c?rgsble to spell or grammar
by check

P m Working to continuously improve the
Vd \ functionality

T ——




e Texi-to-speech vs. human readers
° o Improved standardization and
| Field Test
o Reduces the opportunity for
unintfended interference from
adults

o Reduces the chance that a

student may be cued to the right
Text-to-Speech or wrong answer
‘ _ o Reduces the chance that an adult

unintentionally commits a security

. breach during administration
Rationale o Better matches the assistance that
students will have access to after

they complete school

J:::::::::.:::......_.__.

T ——







NSCAS Alternate: Field Test Basics

e Testing the test, not students
o Districts will receive no information from the test about individual students
o After administration, NDE and DRC will review the information to see what
lessons can be shared with districts

e Census field test, expectation that all students in grades 5 & 8
participate

e Field test will occur in the regular test window



NSCAS Alternate: Field Test Design

e Retain the familiar format

o Administered 1-to-1

o Read aloud to student

o All multiple choice with 3 answer options

o All items are 1-dimensional

o Most are standalone

m Few items are intended to be administered back-to-back

e Extended indicators

o Posted here: Aliernate Summative Assessment

o Include 3 access points
e Working on graphs that reflect this information



https://www.education.ne.gov/assessment/nscas-alternate-summative-assessment/

NSCAS Alternate: Field Test Practice

e Updated Online Tool Training
o Reflect the new Extended Science Indicators
o Reflect items infended 1o be administered back-to-back
o Ready in late October





https://www.education.ne.gov/assessment/contact-us/
mailto:nde.stateassessment@nebraska.gov

